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CLAIMS 



d«^c. «.es Of ™k u.ge co^Lndta, .„ a. least ^vo ^ ^ 

pnnting system, the print cartridgXcomprising: 
an ink replenishment path fo\selecfiv,lv 
print cartridge; and T'=''"='>' """""•^ >wo flow rates into the 

10 oerf 'rr."" " """T ™ Of Prtnans being 

10 perfonned by the printing system. ^ f & mg 
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2. 



The print cartridge of claim 1, fteher ciDmpnsing: 
a removal path operated by the controlled 



response to gauge pressure within the 
pnnt cartridge, the removal path for extracting exc\s air and ink from within the print 
cartndge to regulate the gauge pressure to a predeteA^ned range suitable for the particular 
types of prmting performed by the printin g s ystem. 



3. 



dia, the print cartridge having a 



A print cartridge for selectively depositing flu] 
reservoir containing a quantity of fluid, the print cartridge compnsmg: 

a first valve for selectively defining a first fluid path bLeen a fluid source and the 



reservoir; 



a second valve for selectively defining a second fluid path,\ifrerent from the first 

fluid path, between the fluid source and the reservoir; 

a controller linked to each of said first and said second valves; ^d 
wherein said controller is responsive to gauge pressure in said reLvoir for 

modulating each of said first and said second valves to provide fluid flow\ the first and the 

second fluid paths, respectively, into the reservoir. 



4. The print cartridge of claim 3, fiirther comprising: 
30 an inlet; and 

a third valve disposed in a third path between said inlet and the 



reservoir; 
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controller is teher«ve.ogaug.p.ssu.. in ^drese^oi. for 
— said UUra regul... .o provide addiSo-al fluid flow ir, ^ ^d paU. wil 
reservoir. "i wim me 



5 5. 



The print cartridge of dak 4, wherein said inlet i 



IS coupled to a vacuum. 



lum^r""' T''^ T*'' = ~ -Uinin, said 

vacuun,. where™ U,e second reservoirV disposed between said inle. and said ftiM valve. 



10 7. 

removeH 



The print cartridge of claim 6. whLin said second reservoir is capable of being 



.pxc**>v.ci uiruic pnni cartnclge.^ 
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8. The print cartridge of claim 5, wherein s\id controller is responsive to gauge pressure 
in the reservoir for modulating said third valve toVvacuate air from the reservoir. 

The print cartridge of claim 3 wherein said fl^urce is capable of being removed 

and replaced on the print cartridge. 

10. The print cartridge of claim 2 wherein said fluid soi^ce ,s integral to the print 

) cartridge. 



1 1 . The print cartridge of claim 1 0. wherein said fluid sourc\further comprises a source 
inlet wherein said fluid source is capable of being replenished wiL quantity of fluid through 

said source inlet. 



12. The print cartridge of claim 10. wherein said fluid source furthe\ comprises a source 
inlet wherein said fluid source is capable of being pressurized though sai^ source inlet. 



13. 



A media printing apparatus comprising at least one print cartridge oklaim 1 . 



14. 



A print cartridge for selectively depositing fluid on media, the print cartAdge having a 
first inlet and a reservoir containing a quantity of fluid, the print cartridge comprSing: 
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a first regulator, disposed in a first path between the first inlet and the 
a second inlei 



reservoir; 



a second regulator disposed in a second path between said second inlet and the 
reservoir; and 

a controller linked tOi said first regulator and said second regulator; 

wherein the reservoir lis capable of having a pressure sensed by said controller, and 
wherein said controller is capable of modulating said first regulator and said second regulator 
to provide adjustment of the pressure in the reservoir. 
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15. The print cartridge of claim 14,^Wther comprising a third regulator, disposed in a 
third palh.between-tJie-first-inlet-and-the^r^ path is distinct from said 

third path and wherein said controller is cabbie of modulating said first regulator and said 
second regulator to provide multiple levels of^uid flow into said reservoir in response to the 
pressure sensed by said controller. 



16. The print cartridge of claim 14, wher 




inletisjcaupled_tO-a-vacuum, 



17. The print cartridge of claim 16, further comprising: a second reservoir containing said 
vacuum, wherein said second reservoir is disposed betweei^aid second inlet and said second 
regulator. 



18. The print cartridge of claim 17, wherein said second reser^ir is capable of being 
removed and replaced on the print cartridge. 



25 19. The print cartridge of claim 16, wherein said controller is capabl^of modulating said 
second regulator to evacuate air from the reservoir. 
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20. The print cartridge of claim 14, further comprising: 

a fluid source capable of being fluidically coupled to said first inlet, and 
wherein said fluid source- is capable of being removed and replaced on the p}{ni 

cartridge. 
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21 . The print carfridge of claim 14, fiarther comprising: 

a fluid source flyidically coupled to said first inlet; and 
wherein said fluid^source is integral to the print cartridge, 

5 22. The print cartridge ofSclaim 2 1 , wherein said fluid source further comprises a source 
inlet wherein said fluid source 1^ capable of being replenished with a quantity of fluid through 
said source inlet. 



23. The print cartridge of claim 2\, wherein said fluid source further coniprises a source 
inlet wherein said fluid source is capable of being pressurized though said source inlet. 

24. A printing apparatus comprising at i^ast one print cartridge of claim 14. 

25. An apparatus for maintaining pressure ^gulation in a reservoir containing a quantity 
of fluid, the apparatus comprising: 

a first valve havin g an in put and an outptfMou|fled^to the reservoir; 
at least one additional valve having an input mia^ output coupled to the reservoir; 



and 



a controller capable of modulating the first valve imd the at least one additional valve 



20 based on the gauge pressure in the reservoir; 

wherein the valve and the at least one additional valv\are capable of providing 
multiple levels of fluid flows into the reservoir. 



26. The apparatus of claim 25, further comprising an third valv\ having an input and an 
25 output coupled to the reservoir, said third valve capable of being mo&alated by said controller 
based on the gauge pressure in the reservoir, wherein said third valve i\ capable of evacuating 
air from the reservoir. 
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27. A print cartridge comprising the apparatus of claim 26, the print c 
comprising: 

a vacuum source couple to the input of the third valve; 



idge further 
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a fluid sourceypled to the input of the first valve and the input of the at least one 

additional valve; and 

a printhead capab)te of reducing the gauge pressure in the reservoir by ejecting 
portions of the quantity of fluid; 



20 



wherein the apparatusN^ capable of counteracting the reduction of gauge 



pressure. 



28. 



A print cartridge comprisi;^ the apparatus of claim 25, the print cartridge further 

comprising: 

a fluid source coupled to the in^ut of the first valve and the input of the at least one 
additional valve; and 



^....^.w«v:.-v.«pauic oi xeuucing me^auge pressure in the reservoir by ejecting 
portions of the quantity of fluid; 



wherein the apparatus is capable of coiitteracting the reduction of gauge 



pressure. 



15 29. 



An apparatus for maintaining pressure r^^ul^toh^n a reservoir containing a quantity 
of fluid under pressure, the apparatus comprisin jd 

a first regulator capable of modulating a fiifefl*^ flow into the reservoir; 
a second regulator capable of modulating a secoi\fluid flow into tiie reservoir, the 
first fluid flow distinct fi-om the second fluid flow; and 

a controller capable of modulating the first fluid flow ^d the second fluid flow based 
on the gauge pressure in the reservoir; 

wherein the first fluid flow and the second fluid flow are enable of providing 
multiple levels of fluid flow into tiie reservoir. 



25 30. 



30 



A print cartridge comprising the apparatus of claim 29, tiie print {partridge ftirther 
comprising: 

a fluid source coupled to the first regulator and the second regulator;\nd 
a printhead capable of reducing the gauge pressure in the reservoir by e^cting 
portions of the quantity of fluid; 

wherein the apparatus is capable of counteracting the reduction of gauge pressure. 



10 
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3 K An apparatus f^aintaining pressure regulation in a reservoir containing a quantity 
of fluid under pressure, L apparatus comprising: ^ ^ 

a first regulator capable of modulating a first fluid flow into the reservoir- 
a second regulator caW of modulating an air flow from the reservoir ^d 
a controller capable of^dulating the first fluid flow and the air flow blsed on the 
gauge pressure in the reservoir; 

wherein the gas flow is capVble of evacuating air from the reservoir. 

a secondtrr" ^^^'^^ '''^ ' ~ ^'^^ ^ 
second fluid flow m^o the reservoir. th\second fluid flow distinct from the first fluid flow 

anu wnerein controllerlurther is capable of modulating the second fluid flow based on the 
gauge pressure in the reservoir wherein the \st fluid flow and the second fluid flow are 
capable of providing multiple levels of fluid A>w into the reservoir. 



5 33 . A print cartridge comprising the appan' 
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comprising: 



|sd|5laim 32, the print cartridge fiirther 



a vacuum source coupled to the second regulator; 
a fluid source coupled to first regulator and the ftird regulator; and 
a printhead capable of reducing the gauge pressu^in the reservoh- by ejecting 
portions of the quantity of fluid; 

wherein the apparatus is capable of counteracting the\educfion of gauge pressure. 

34. A print cartridge comprising the apparatus of claim 31. t\ print cartridge further 
comprising: 

a vacuum source coupled to the second regulator; 
a fluid source coupled to first regulator; and 

a printhead capable of reducing the gauge pressure in the reservo\ by ejecting 
portions of the quantity of fluid; 

wherein the apparatus is capable of counteracting the reduction of gauge pressure. 




A method for regulating pressure in a print cartridge, comprising the steps of: 
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3>» 

(^^^(Y. / ^nsing the pressure; 

aotivating a first flow valve when the pressure is less than a first predetermined limit; 
deactivating the first flow valve when the pressure is not less than the first 
predeterminlpd limit; 

5 activ^ing a second flow valve when the pressure is less than a second predetermined 

limit; and 

deactivating the second flow valve when the pressure is not less than the second 
predetermined limjt. 

The method of claim 35, further comprising the steps of: 



limit. 



activating-a-vacuum-^alve if the pressure is more than a third predetermined limit; and 
deactivating the vacuuf^ valve if the pressure is not more than the third predetermined 



c „ ■ 
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A method for regulating pressure in a print cartridge, comprising the steps of: 
sensing the pressure; ^ — 




activating a first flow valve when the pressure is less than a first predetermined limit; 
activating the first flow valve when the pressure is not less than a first 
inea limit; 

tivatlfee a vacuum valve if the pressure is more than a second predetermined limit; 
deactivatii^the vacuum valve if the pressure is not more than a second predetermined 



limit; 
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38. A method fo^egulating pressure in a print cartridge having a fluid source and a local 
reservoir, the method Comprising the steps of: 
sensing the pressure; 

issuing a first flo\vmf fluid into the local reservoir from the fluid source when the 
pressure is less than a first Predetermined limit; and 

issuing a second flovXof fluid into the local reservoir from the fluid source when the 
pressure is less than a second oredetermined limit. 



15 
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39. Th= m^lW of claim 38, further comprismg to step of evacuating air fix,™ local 
reservoir when the Wre is more than a third predetennined limit. 



40. The method of clW 38, wherein said Rm flow of fluid has a volume flow «te and 
satd second flow of fluid ^ a volume flow rate equal to said volume flow rate of said 'first 



flow of fluid. 




41 . The method of claim 38, ^herein said first flow of fluid has a volume flow tate and 
sard second flow of fluid has a voljlne flow rate not equal to said volume flow rate of said 
10 first flow of fluid. \ 

A method for regulating pressure in a print cartridge having a fluid source and a local 
re^rvoir, the method comprising the steps of: 
sensing the pressure; 

isuing a first flow of fluid into the local reservoir from the fluid source when the 

than a first predetermined limit ; and 
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ifing air from the local reservoir when the pressure is more than a second 
predetermined Kmit. 



A method for recharging a print cartridge having the method for regulating pressure as 
in c^im 42, the method comprising the steps of: 

yecting fluid into a fluid source within the print cartridge; and 
w%irawing air from a vacuum reservoir within the print cartridge. 




